Relation of Nodal expression to the specification of the dorsal-ventral axis and tissue patterning in the starfish Patiria pectinifera.
In this study, we attempted to reveal fundamental aspects of starfish embryogenesis, particularly embryonic axis specification or determination, in Patiria pectinifera. We first cloned PpNodal, which is known to play an important role in the specification of the embryonic axis in a wide range of animals, and studied its expression profile. PpNodal expression was first detected at the mid-blastula stage and showed a single peak around the onset of gastrulation. These features of Nodal expression were shifted to later stages by several hours, compared with those of sea urchin embryos. After the gastrulation started, the expression level became gradually lowered up to the early bipinnaria stage, while the expression level became drastically lowered in sea urchin embryos during gastrulation. The localized Nodal expression in the presumptive oral region was not observed in starfish embryos, unlike in sea urchin embryos. Furthermore, SB431542, an inhibitor of Nodal receptor, did not affect the formation of the DV axis, although it caused the loss of left-right asymmetry. In contrast to this, SB525334, a specific inhibitor of TGF-beta receptor, caused the complete loss of the DV axis. Thus, the usage of signaling molecules during early embryogenesis likely varies among echinoderm classes.